Study objective -To establish whether regional variations in psychiatric morbidity in Britain constitute a distinctive geography of mental health arising from factors that are context-specific at area level or whether these variations are an artifact generated by sampling fluctuations and differing population compositions in areas. Design -Multilevel modelling techniques were applied to data from the 1984-85 health and lifestyle survey. The outcome was the prevalence of psychiatric morbidity as recorded by the application of the general health questionnaire in this survey. (y Epidemiol Community Health 1995;49:290-295) While research into the associations between area ofresidence and health has a long tradition in Britain much of the work that has been conducted has been problematic in both conceptual and technical terms. As is now recognised, many studies'3 used area level data only, because information about individuals was not available.4 Furthermore, since such studies were primarily concerned with evaluating the association between material deprivation and health, any significant area variations found were often "explained" in terms of the social class composition of the areas5 -a tendency likely to have been encouraged by considerable fear among epidemiologists of committing the ecological fallacy.6 Some recent area studies, however, have become more sophisticated and suggest that there may be area effects independent of population composition.7-9 These show that interest has moved on to assessing the relative importance of the characteristics of areas compared to the characteristics of the people found within those areas, and they suggest that there is an area, or contextual, effect over and above an effect that arises from compositional factors. Consequently, it seems that not only do areas differ but that area itself makes a difference. Health outcomes depend on both individual and area characteristics.
Setting -The analysis was undertaken simultaneously at the individual level, electoral ward level, and regional level for England, Wales, and Scotland. Participants -A total of 6572 adults were selected from the electoral register. Main results -Regional variations were detected in crude aggregate general health questionnaire scores but these were found to be the result of sampling fluctuations and varying regional population compositions rather than higher level contextual effects. There was certainly no evidence ofa clear north-south distinction in psychiatric morbidity as was suggested by earlier work. In addition, the While research into the associations between area ofresidence and health has a long tradition in Britain much of the work that has been conducted has been problematic in both conceptual and technical terms. As is now recognised, many studies'3 used area level data only, because information about individuals was not available. 4 Furthermore, since such studies were primarily concerned with evaluating the association between material deprivation and health, any significant area variations found were often "explained" in terms of the social class composition of the areas5 -a tendency likely to have been encouraged by considerable fear among epidemiologists of committing the ecological fallacy.6 Some recent area studies, however, have become more sophisticated and suggest that there may be area effects independent of population composition.7-9 These show that interest has moved on to assessing the relative importance of the characteristics of areas compared to the characteristics of the people found within those areas, and they suggest that there is an area, or contextual, effect over and above an effect that arises from compositional factors. Consequently, it seems that not only do areas differ but that area itself makes a difference. Health outcomes depend on both individual and area characteristics.
Most of the work on the effects of area on health outcomes has been conducted in relation to physical health. When mental health has been considered, attention has focussed almost exclusively at the subregional level'0: most work examines intra-urban variations" and the differences between urban and rural areas. Lewis and Booth's analysis but again a very coarse regionalisation was adopted (the country was divided into five regions) and, most importantly, a traditional, single level, aggregate modelling approach was applied. Such an approach is inherently problematic for the purposes of this present paper given that its central concern is with assessing the relative importance of effects at different levels: the individual, and simultaneously, the area level. As is becoming increasingly recognised,'7 the study of the size and nature ofarea variations in health outcomes The fundamentals of multilevel modelling as it applies to health research have been covered comprehensively elsewhere.26 27 The present study focusses on a three level analysis of the health and lifestyle survey data with individuals at level 1 nested within electoral wards at level 2, nested in regions at level 3. Unlike previous studies, therefore, which considered one geographical scale at a time, this analysis explores the geography of mental health at two different area levels simultaneously, one local and one regional, thus helping ensure that any area effects are apportioned to the appropriate level. The present study is also able to use a more sophisticated regional classification than that employed by Blaxter and Lewis and BoothThe Economist classification which defines 22 regions and essentially represents a subdivision of the standard regions into metropolitan and non-metropolitan areas. The actual data structure used is shown in table 1.
The analysis models each individual's overall GHQ score (0-30) as a continuous variable. This approach is adopted in an initial report detailing the survey's findings'4 and is justified by research which has shown that if the GHQ is simply dichotomised on the basis of those scoring 5 or more, many of those exceeding this threshold turn out to be "non-cases".28 Three types ofmultilevel model are applied and all were calibrated using the software package ML3. 29 The first represents a simple, "null", three level, random-intercepts model in which the variation in the response variable is "explained" by a single fixed intercept term, the national average GHQ score, and three random terms which apportion the degree of remaining variation in the intercept to Estimates represent GHQ score points; figures in parentheses represent ratio of estimates to standard error.
As these models contain more than one random term, random effects covariance terms are also estimated.
To examine this possibility a simple three level "null" model was fitted and the results are summarised in table 3, column A. The intercept gives the nationwide average GHQ score and is estimated at 4 05. This value does not remain constant across either regions or wards and the random effects variance at the bottom of table 3 (column A) show the level to which the remaining variability can be apportioned. These values show that most variation (98-6%) occurs at level 1 (between individuals), and very small amounts occur at the higher levels -1-01% at the ward level and 0-44% at the regional level (these values are obtained by dividing the variation at each level by the total variation at all three levels). These higher level terms can be tested for significance by calculating the ratio ofestimates to their standard error. If the ratio is more than + 2, the estimate is judged to be significantly different from zero at the 0-05 level. As shown in table 3 (column A) neither of the higher level random terms meets this criteria, although the ward level variation approaches significance. Model A includes no individual level explanatory variables. Consequently, it does not provide evidence that the crude averages in table 2 are an artefact of varying regional compositions; instead it suggests that the variations result from sampling fluctuations. 293 The extent of any compositional artefact effect can be assessed by including individual level explanatory variables ( The inclusion of the compositional explanatory terms reduces the variance of the random intercepts at both of the two higher levels and this is especially noticeable at the ward level. The variance that remains at these levels quantitatively measures contextual effects on GHQ scores assuming single overall area differentials and controlling for individual compositional factors. As can be seen, neither ward nor regional contextual effects are near significance and the variance that can be attributed to these two levels has been reduced to 026% and 0-15% respectively. The regional geography of GHQ scores before and after controlling for individual compositional factors is shown in the figure, which plots the regional differences compared to the national average obtained from each of these two initial models. While there is no evidence of single overall area differences, it may be that the scores of particular types of individuals vary across regions and wards. The suggestions of Lewis and Booth relating to social class and external living environment to this end were examined. In terms of social class non-zero, but non-statistically significant, variation was found at the regional level for the base category (III manual) and social groups IV and V (table 4, column A). As can be seen none of the new random terms reach significance when the estimates are compared to their standard errors. It should be noted, however, that this form ofsignificance testing is less reliable for random parameters than fixed parameters. A more reliable testing procedure is to calculate a likelihood ratio statistic before and after the extra random terms have been included as the difference of the likelihoods follows a x2 distribution with degrees of freedom equal to the number of new parameters. This test confirmed the non-significance of the new terms (difference in likelihood ratio=3-3, df=2, p=0 19). It seems, therefore, that there is no significant regional variation in GHQ scores for any of the social class categories used here. At the ward level the only variation detected was a very small and non-significant amount for social groups IV and V (results not presented).
In terms of the immediate living environment, no significant differing variability was found at the regional level for any of the categories (results not presented). However, there was some suggestion of differing vari- While this study has suggested the primacy electoral ward and regional levels. These are of individual characteristics in underpinning the result of sampling fluctuations and varying psychiatric morbidity, it should not be conregional population compositions rather than cluded that geographical locales have no higher level contextual effects. Certainly, there importance for mental health. As a recent paper is no evidence for a clear north-south dis-suggests,4 studies which attempt to classify area tinction in psychiatric wellbeing, as was sug-variations into compositional and contextual gested by Blaxter and Lewis and Booth, and effects carry an implicit assumption that the the study also finds no evidence for Lewis 
